Pod rot, caused by Phytophthora capsici, is a newly described disease of lima bean (Phaseolus lunatus) (Davidson et al. 2002) . In the mid-Atlantic region, which leads the United States in lima bean acreage (USDA NASS 2014), total crop loss is possible under favorable conditions. Pod rot is most severe during wet years, particularly when storms bring heavy rains during pod development. Signs and symptoms on lima bean only occur on the pods, where infected areas have a granular white appearance ( Fig. 1) , which is followed by necrosis and pod abortion (Fig. 2) . There is no genetic resistance to the pathogen in commercial lima bean cultivars, and mefenoxam (Ridomil) and cyazofamid (Ranman) are the only chemicals approved for management. Limited fungicide options have led to overuse of mefenoxam and insensitivity to the chemical (Davey et. al. 2008; Lamour and Hausbeck 2000) . Additional fungicides with different modes of action to use in rotation are critically needed for managing pod rot.
During the summer of 2014, two fungicide efficacy trials were conducted at the University of Delaware's Carvel Research and Education Center, Thurmond Adams Research Farm (UD REC) in Georgetown, DE. All plots consisted of four rows spaced 76.2 cm apart, 6 m in length, and arranged in a randomized complete block design. For Trial 1, plots were conducted in a field that had a history of P. capsici on cucumber (Cucumis sativus) and lima bean. In addition, the field was artificially inoculated by seeding cucumber 'Vlaspik' in early spring and by spraying a P. capsici sporangial suspension during fruit-set. The suspension was prepared by scraping 14-day-old sporangia of P. capsici growing on V8-juice agar plates into water, filtered through a 10-over-30 screen, and applied with a backpack sprayer. The plants were flail chopped and disked into the soil 14 days after inoculation to increase inoculum for the subsequent fungicide trial.
Plots were direct seeded with lima bean 'Maffei 15' on 15 July and managed for insects and weeds according to local extension guidelines (Anonymous 2012) . A single application of each fungicide treatment (Fig. 3) was made on 30 August using a 2.7-m-wide, 6-nozzle boom set in a directed spray pattern at 241 kpa. Inoculum of a P. capsici sporangial suspension (approximately 1000 sporangia/ml) was applied to flat pods on 31 August prepared as described above. For Trial 1, plots were misted for 40 min every hour between 7:00 pm and 6:00 am daily, beginning at flowering and ending at harvest. Disease incidence data was collected on 24 September by counting the total number of infected pods from 5 random plants from each treatment row in each plot (for a total of 10 plants per plot). Yield data was collected on 4 October by weighing the amount of shelled beans from 4 m of row.
Trial 2 was direct seeded with lima bean 'Cypress' on 5 June in a field at the UD REC that was not known to have P. capsici; however, scouting the field on 25 August revealed a heavy, uniform infection. Single fungicide applications were made on 1 September as described above. Heavy overhead irrigation was used daily to maintain conducive environmental conditions. Disease incidence data was collected on 18 September as described above. Yield data was collected on 24 September by hand-harvesting pods from 1.5 m of row.
Disease incidence and yield data from both trials were analyzed separately by ANOVA using Fisher's Protected LSD test using JMP statistical software (SAS Institute Inc., Cary, NC). Disease incidence data was square-root transformed to fit a normal distribution prior to analysis. Back-transformed data is presented. A regression was performed plotting disease incidence vs. yield for Trial 2.
All treatments significantly reduced disease incidence when compared to the controls. Plots treated with oxathiapiprolin achieved the lowest disease incidence in Trial 1 (Fig. 3) and fluazinam and mefenoxam achieved the lowest disease incidence in Trial 2 (Fig. 3) . Overall disease incidence was less in Trial 1 and there were no significant differences in yield (P = 0.0587) between treatments (data not shown). Trial 2, however, had greater disease incidence and plots that received a fungicide yielded significantly more than the controls (Fig. 4) . There was a strong negative correlation between average disease incidence and average yield (R 2 = 0.8043, P < 0.0001). No phytotoxicity was
FIGURE 3
Average pod rot incidence in Trial 1 and Trial 2. Product application rate per hectare in parenthesis. Fungicides were oxathiapiprolin (100 OD), mefenoxam (Ridomil Gold 4SL), fluazinam (Omega 500F), cyazofamid (Ranman 400SC), famoxidone and cymoxanil (Tanos DF), fluopicolide (Presidio 4SC), acibenzolar (Actigard 50WG), mandipropamid (Revus SC), fenamidone (Reason 500SC), potassium phosphite (Phostrol L), propamocarb (Previcur Flex SL), and dimethomorph (Forum SC). Each error bar is constructed using one standard error from the mean. Treatments connected by the same letter in each trial location are not significantly different according to Fisher's Protected LSD (α = 0.05).
observed with any of the treatments. These trials demonstrate the potential benefit of products already on the market. For example, potassium phosphite formulations are already labeled for downy mildew of lima bean and a label expansion to include pod rot would benefit growers.
